The increased relative poverty and migration crisis in Europe are determining a raise of food insecurity levels. Cities and regions are experiencing-and to some extent stimulating-a growth of food recovery initiatives. Food redistribution activities (FRAs) are acknowledged as a tool for addressing food insecurity and preventing food surplus wastage ensuring economic, environmental, and social benefits. This paper aimed to identify the characteristics of FRAs and their social impact in the context of the Emilia Romagna region (Italy). A literature review and two experts' consultations were carried out to inventory and categorize relevant social impacts. A questionnaire was then drafted and submitted to a sample of FRAs operating in the region. Results provided a profile of the surveyed food redistribution activities in terms of type of food redistributed, service provided, and workforce. In addition, the qualitative investigation allowed the identification of hotspots in terms of social, economic, psychological, health, and political impacts as perceived by engaged stakeholders.
Introduction
The growing number of people living in relative poverty [1, 2] and the escalating migration crisis [3] are leading to an increase of food insecurity in Europe [4] [5] [6] [7] . Cities and regions are devising local policies to ensure food security and promote resilient food systems [8] [9] [10] [11] while experiencing a growth of food recovery initiatives [4, 12] . At the same time, food waste is exerting a pressing challenge in the design of sustainable food systems [13] [14] [15] [16] . Recent studies suggested the relevance of food waste induced emissions, water consumption, land use, and related economic and social impacts: food waste represents the third emitter globally, with an estimated cost of about US$940 billion [17, 18] . Consequently, food waste is now at the core of several international policy agenda including the UN Sustainable Development Goals and the European Plan for a Circular Economy [19, 20] .
According to the European Food Banks Association from 2010 to 2016, the number of equivalent meals per day ensured by their member associations increased from about 700 million to over 1 billion, beneficiaries moved from 5 to 6.1 million, engaged people (social contracts, paid employees, volunteers) from almost 9000 to 16 ,400. The number of charities served moved from less than 28,000 to 37,200 [21] . In Italy in 2016, the almost 1,900 engaged voluntaries and paid employees of the Fondazione Banco Alimentare (http://www.bancoalimentare.it/it) served around 133 million of equivalent meals to about 1.6 million beneficiaries of over 8,000 charities [22] .
As the knowledge on food waste definition and scope boundaries, quantification and conditions that lead to its creation increases, policies, and policy proposals addressing its reduction are emerging. The array of interventions includes food donation and redistribution as policy instruments considering that food redistribution activities (FRAs) are increasingly recognized to have a pivotal role both in addressing food insecurity and preventing food surplus from being wasted [16, 23, 24] . FRAs include various types of organizations and initiatives that distribute edible food that is about to be wasted, directly or indirectly to food insecure people [19] . Most of the food is usually sourced from manufacturing and retail sector [23] , although fresh fruits and vegetables collection from farmers' markets do exist [25] . FRAs can present relevant differences in terms of characteristics and delivery, depending on the local context and intervention strategies. They can be differentiated by type, product range, and freedom of choice by the client, price charged, services offered in addition to food provision, donations accepted (see Figure 1 and Table 1 ).
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Globally there is quite an extensive amount of literature on FRAs in various regions or countries, such as Australia [41, 42] , Austria [43] [44] [45] [46] , Canada [47, 48] , Belgium [49] , Europe [12] Germany [50] , Spain [51] [52] [53] , Nordic Region [54] , UK [55] [56] [57] [58] , and the US [25, 59, 60] . Some studies on food donations have been conducted also in Italy. Rovati et al. [61, 62] focused on the food poverty perspective, surveying samples of food banks to draft a profile of users. Pesenti [63] discussed the Fondazione Banco Alimentare case as an example of social innovation, finding that its activities are stimulating new information exchanges and linkages and favoring social responsible behaviors. Few authors focused on socio-economic aspects, such as benefits for retailers and donors [64] [65] [66] [67] , network creation [68] , or food safety [69] .
In general, no consensus has been reached on the social impacts of FRAs and no comprehensive framework for assessment exists. Therefore, the aim of this paper is to profile food redistribution activities in the Emilia Romagna region and to identify their social impacts assessing their contribution to the improvement in the lives of social marginalized groups. The Emilia Romagna region was chosen as the study area considering the commitment of various local institutions and organizations in addressing food waste reduction and food redistribution. Last Minute Market (http://www.lastminutemarket.it/)-which is together with Fondazione Banco Alimentare a leading organization in food recovery initiatives-was funded in Bologna in 1998. The Emilia Romagna Region-following Lombardia-provides support to food recovery since 2007, while the Municipality of Sasso Marconi-together with Last Minute Market-created the association Sprecozero.net (http://www.sprecozero.net/) to share the best practices among municipalities. Overall, the over 900 FRAs spread across the regional territory provide food aid to approximately 150,000 food insecure people [70] [71] [72] . The study represents a preliminary assessment of social impacts according to the perception of food redistribution managers.
This work was inspired by the European Project FUSIONS (Food Use for Social Innovation by Optimising Waste Prevention Strategies-http://www.eu-fusions.org/). The project provided the methodological foundations to frame the analysis of the social impacts of food redistribution activities and ensured a fundamental support through consultations and discussions organized in the framework of the Project's activities.
Materials and Methods
The methodology foresaw different phases: (i) a literature review to identify the relevant impacts; (ii) two experts consultations [73, 74] conducted to integrate the information retrieved with the literature review and to collect experts opinions on the social impacts of redistribution activities from a wide range of engaged stakeholders; (iii) the design and distribution of a questionnaire; and, (iv) data collection and analysis.
The literature review focused on the social aspects identified by the different authors, categorizing them around stakeholders' groups affected, typologies of impact, and magnitude of effect. Literature [51, 57, 75] and consultations suggested four groups of stakeholders-people in need, workers, donors, community, and society (including institutions, authorities, and policy makers)-as the most important actors engaged with food redistribution. As presented in Table 2 for each group, different social aspects were classified depending on their characteristics (e.g., social, economic, psychological, health, and political aspects). Categories thus varied among different stakeholders. Depending on the assigned value and on the evidence found in the literature, the impacts were initially classified on a qualitative scale: (rather) positive/negative or controversial. This last category was including both impacts with no agreement among authors and impacts reputed to have debatable effects. It must be noted that in some impact categories there are only negative effects (e.g., psychological impacts). After the preliminary identification the following selection process was carried out to simplify the questionnaire. First, controversial impacts were excluded. Secondly, overlapping impacts were grouped within broader items (e.g., "overcoming social exclusion" includes "overcome isolation" and "feeling part of the community"). Finally, in the frame of the two consultations, the selection was proposed to a group of experts on food waste to review its consistency and relevance. Table 2 presents the final result of this process.
In order to assess respondents' perceptions, a multiple-choice questionnaire consisting of a qualitative and a quantitative section, was drafted basing on selected impacts. The quantitative section consisted of questions aimed to identify the main features of sampled initiatives. Collected information regarded:
• In the qualitative section, the questionnaire was designed to investigate respondents' perceptions on the selected impacts. All of the questions are referred to positive effects, thus all of the negative impacts were converted in positive terms. 
Stakeholders
Impact Category Impacts Sources
People in need
A. Social
Exchange of information [29, 44, 45] Overcoming social exclusion [29, 44, 49] Capacity building [34, 43, 47] B. Economic Cover basic needs [45] Increase purchasing power [23, 29, 35, 44, 45] Better household management [46] C. Nutrition and health
Reduce likelihood of food insecurity [36, 57] Risk of receiving unsafe food [30] Limited food choice [30, 37, 39, 43, 50] Unsuitable food [30, 36] D. Psychological
Feelings of degradation [30, 36] Stigmatization [23, 34, 44] Undignified way of receiving food [36, 57] Shame [30] Limited autonomy [30] Conflicts due to limited quantity and/or quality of products [30] Purchasing limits [43] Required to give up privacy [32] Higher prospects on labor [23] Impact on skills, education and training [34] Volunteering for unemployed [48] Social integration [50] B. Psychological
Employee satisfaction (Fixed terms employees) [34, 50] Employee satisfaction (Volunteering workers) [34, 50] Manager satisfaction about the functioning of internal processes and quality standards [30] Manager satisfaction about external relations [50] 3. Donors
A. Corporate social responsibility
Achievement of company goals of social responsibility [35, 41, 43] Enhanced customer loyalty [76] B. Psychological Improved company identity and staff cohesion/motivation [76] C. Economic and food waste reduction Tax benefits [34, 40] Cost savings [35, 43] Increased awareness on food waste [77] 4. Community and society
A. Economic
Provision of ancillary services [34] Cost benefits (savings on food procurement, logistics, personnel) [41] B. Local and community oriented aspects Network building [29, 57] Lobbying [29, 57] Synergies among organizations, companies and authorities [29, 57] Give voice to food insecure households [57] C. Policies and food poverty
Raising communication awareness towards food insecurity [33, 56, 60] Raising communication awareness towards food safety [29, 56, 60] Raising communication awareness towards waste [29, 34, 43] Solution to food poverty [34] Solution to excessive food production [34] Food waste prevention [29, 34, 43] Answers were rated on a 6-point Likert scale, with 1 representing the lowest score (total disagreement, lower extent, etc.) and 6 the highest (complete agreement, maximum extent, etc.). It should be noted that an even number of grades might lead to limitations in data interpretation and analysis. Nevertheless, considering that this study aimed at a preliminary assessment, it was deemed useful to force the respondents to choose a position.
The questionnaire was then distributed via e-mail to a sample of food redistribution initiatives in the Emilia-Romagna region. Roughly 900 FRAs are estimated to operate in the area [22, 72] . The sample included 61 FRAs spread over the region that collaborate with Last Minute Market (LMM) [78] . The types of food distributing initiatives ranged from food banks and pantries to shelters and religious or civic organizations delivering various services to families, minors, migrants, etc. The respondents were the managers of the initiatives. Since after the initial distribution the response rate was rather low, a second round of interviews was carried out via phone with non-respondents. The analysis of results was carried out to derive a draft profile of the initiatives and to identify the main hotspots of perceived social impact and areas of agreement/disagreement within the sample. Results should then serve as a background for building a more complete assessment framework with another methodological approach (e.g., Social Life Cycle Assessment [79] ).
Results and Discussion

Profile of Surveyed Organizations
According to collected information, almost all of the charities distributed either food products (32) or cooked meals (26) . Only three charities redistributed both cooked and uncooked food. This is probably due to the increased complexity of the redistribution operations in case both types of services are carried out at the same time. Furthermore, food offered by charity associations depends on donated products. In fact, only three charities recovered cooked meals directly. This figure also depends on the additional issues related to recovery operations, such as the compliance with physical and regulatory requirements related to food (e.g., temperature, hygiene, and prophylaxis) and the narrow time available between the recovery and the delivery of meals.
Similar considerations derive from data on donated products. All of the charities received food belonging to the following categories: (a) fresh fruit and vegetables, (b) bread and bakery products, and (c) other non-perishable products. Only 53% of the charities managed also dairy products and only 42% of them included meat and fish. These food categories are easily perishable, thus their donation, recovery, and storage are more complex and expensive, due to the need for appropriate equipment to ensure the cold chain.
In 2014, charity organizations received and distributed 596 tons of food, while in 2015 there was an increase to 642 tons (+8%). In terms of scale of operations, most initiatives (48) distributed 10 tons or less, nine between 11 and 20 tons, and three between 21 and 40 tons. Only one charity distributed a very high amount of food (more than 200 tons). Overall, these FRAs served the equivalent of ab. 1095 servings per day.
FRAs profiles are summarized in Table 3 . Notably, all of the charities provided a null figure when asked about food waste caused. Several reasons may explain the fact that organizations do not report about their own food waste. For example, when distributing donated food through baskets or shoppers, most food waste is likely to occur at the recipient level, thus organizations could be unaware of this potential figure. Nevertheless, charities that were also preparing meals did not report figures about food waste. Therefore, the collection and interpretation of this data require further investigation.
A large share (90%) of surveyed organizations consisted of charities dealing with several social services, such as counseling (28%), employment opportunities (20%), family homes (13%), medical care (8%), and elderly care (8%). These are essential welfare services for the vulnerable groups of the population that hardly meet their basic needs, and food donations mainly help charities in reducing costs. Indeed, food redistribution was not the main purpose of these charities, so much that none of them provided other food-related services, like cooking and housekeeping lessons, or food waste awareness activities, etc.
A section of the questionnaire aimed at assessing the job creation capacity of surveyed charity organizations. In total, in 2015, there were 180 full-time and 167 part-time or fixed-term employees. More relevant was the recourse to volunteering, which involved 510 volunteers. The total workforce included 92 people with disabilities and 39 unemployed. These latter figures suggest that the surveyed associations can have a relevant occupational impact.
Perception of Social Impact of Food Redistribution
The second set of results concerned the perceived impact generated by food redistribution activities on the four different categories of stakeholders: (1) people in need, (2) workers, (3) donors, and (4) community and society.
As for people in need (Table 4) , the social impact of food recovery and distribution activities organized by charities was perceived as rather positive in terms of exchange of information (on services provided by the same associations or other local entities), as well as in helping to overcome social exclusion. Less relevant was the influence that most respondents attributed to their activities in terms of acquisition of new skills (capacity building). In contrast with other countries [34, 43, 47] , this is most likely due to the limited involvement of beneficiaries in the management of donated food. The promotion of such participation could represent an additional value for redistribution activities, even though a potential substitution effect could generate on volunteers. Receiving food creates some positive economic impact on people in need. This is mainly related to basic needs satisfaction rather than the indirect effect on purchasing power, which could derive from the possibility to spend saved money on other goods and services, and it seems to confirm previous literature [23, 29, 35, 44, 45] Likewise, the possibility to improve their own household management capacity-e.g., by acquiring the ability to plan small expenses-was affected only marginally by food redistribution activities. Also in this regard, the provision of further services or the involvement of beneficiaries in the operations may generate some benefits.
According to respondents' perceptions, nutritional impacts from the improved access to food granted by charity organizations were more relevant. FRAs operators highly agreed that food received by beneficiaries was safe, adequately diversified, and, to a lower extent, suitable to their culture. Some disagreement emerged when taking into account the quantity, as a still positive but slightly lower effect was perceived. This probably reflects the inability of organizations to cope with food demand in a sufficient way. In fact, while food recovery remained rather stable, food poverty tended to increase in the region in recent years [80, 81] . The recent introduction of a national law on food donations is hoped to support food recovery thus enlarging the supply for FRAs [82] . However, as underlined by other studies, FRAs suffered some limits in improving overall food security when the achievement of a satisfactory supply of nutrient-dense food is taken into account [83, 84] .
Charity managers also responded about the perceived satisfaction of people in need towards the service offered, as a proxy of the psychological impact on beneficiaries. The general perception was that people in need considered the distribution initiatives an easy way to access good and safe food. However, interviewees agreed on the fact that food redistribution activities were not contributing to the empowerment of people in need or to their independence. Thus, beneficiaries could still feel some shame in the utilization of offered services, confirming results of previous studies on the emotional responses of receivers [85] . From this point of view, it is important that charities were not generally requiring private details to assisted people. The participation of beneficiaries to FRAs activities could be another way to improve the psychological impacts. Nevertheless, a more robust and qualitative investigation should be undertaken directly involving a sample of beneficiaries.
Workers of charity organizations are the second category of affected stakeholders (Table 5 ). Managers were asked about both hired (paid) workers and volunteers, and a specific focus was dedicated to disabled workers and formerly unemployed people. This represents a limitation of this study-as well as of reviewed literature-since no other vulnerable categories or further labor issues, as gender balance or contract duration, were assessed. About 13% of the charities involved in their operations disabled people and 9% involved unemployed people, 85% had active volunteers and all of the organizations hired at least one or more full-time worker. Disabled workers were thought to benefit from being involved mainly through the acquisition of new competences. Nevertheless, this did not seem to translate into an increased chance of being employed in the future, probably due to the structural poor access to labor for people with disabilities in Italy [86] . On the opposite, the perception about the unemployed group was that the involvement in food redistribution could moderately increase their chances for future employments through the acquisition of new skills and the integration into society. The psychological impact on workers was investigated through the level of satisfaction that was perceived as quite high for both employees and volunteers. According to respondents, meals and food donors were benefiting from food redistribution initiatives, with moderately positive impacts in terms of corporate social responsibility and public image (Table 5 ). There was also a perceived economic impact for those who donate food, related more to disposal costs savings and resource efficiency than potential tax benefits (e.g., tax exemptions). In general, FRAs managers confirmed insights from other studies carried out in Italy [65] , highlighting the strong interest towards donations from various food supply chain stakeholders-retailers in particular-given the multiple advantages that this scenario can offer them.
Regarding local community and society, respondents perceived a more significant social impact from redistribution activities on social networking and the creation of synergies between public authorities, private companies, and associations (Table 6 ). The establishment of FRAs in local communities usually builds on existing networks and relationships between different actors and can have a relevant role in strengthening such linkages. Social network analysis may be a potential methodology to derive more insights on this aspect, but so far it was applied only to food waste management [87] . The economic influence in terms of money savings from the public was instead lower, likely because charities were still getting support from governments. Charities perceived the inability to provide marginalized social groups a voice, acting as advocacy. Likewise, FRAs were not able to sufficiently raise the political attention related to food waste within their territory, although previous studies mentioned how food banks can have also such aim [88] . Table 6 . Selected questions and answers related to local community and society (in %; 1 = lowest score). In general, respondents perceived a modest ability to prevent food waste through their initiatives, but at the same time, they believed that this increased community awareness to the problem. Similarly, they realized that initiatives of the associations were definitively not a solution for the over-production of food, but more a tool to prevent food poverty. This confirms that FRAs can contribute limitedly to food waste prevention and can hardly substitute for policy actions against the structural causes of hunger [89, 90] .
Conclusions
Food redistribution activities represent a tool to address both food insecurity and food waste reduction. This twofold nature led to their rapid growth in terms of number, beneficiaries, engaged people, and served charities. This work aimed to profile food redistribution activities in Emilia Romagna and to assess their social impact as perceived by engaged stakeholders.
Charities can be sharply divided between those limiting their operations to food production and those working with cooked meals. Donated products range from fresh fruit and vegetables, to bread and bakery products, to other non-perishable products with only a limited number of charities managing also diary and-even less-meat and fish. Their size is generally small and services are not limited to food redistribution but include other forms of social support as counseling, employment, shelter (i.e., family houses), medical and elderly care.
The work provided a preliminary assessment of the perceived impact generated by food redistribution activities on four different categories of stakeholders: (1) people in need, (2) workers, (3) donors, and (4) community and society. For the people in need the influence of food recovery and distribution activities was rather positive in terms of exchange of information and overcoming social exclusion. While economic benefits are rather small respondents' perceptions emphasized additional positive effects also in terms of nutritional and psychological impacts. Engaged workers presented different characteristics: employed (paid) workers, volunteers, disable, and formerly unemployed people. The perception about the unemployed group was that food redistribution activities might moderately increase their chances for future employments, the acquisition of new skills, and the integration into society. A moderately positive impact was also felt on the side food donors that may increase their social responsibility, customer loyalty, and image and promote the cohesion of their staff. There was also a perceived economic impact for those who donate food, not so much in terms of tax benefits, but rather in terms of savings due to the costs of disposing of unsold products and a greater understanding of the phenomenon of waste. Finally, regarding local community and society, respondents perceived a positive social impact deriving from the redistribution activities, but a limited influence on the food waste issue.
At a time when many governments reduce welfare spending, food redistribution activities are providing important services to stimulate social inclusion and fight food insecurity. Due to their positive impacts, they should receive adequate public support but they should also be considered as temporary solutions and-at least partially-as a failure of current social and economic policies since they are a non-governmental response to a situation of increased poverty and food insecurity. Therefore, in the future, the potential increase of food redistribution activities should be considered also a call for a review of current welfare payments and interventions. Policy interventions should target food insecurity not only encouraging food redistribution initiatives, but also ensuring a wider support to households and individuals through affordable housing, basic income, or employment opportunities.
As the importance of food redistribution initiatives to address food insecurity and food waste is growing, more efforts to investigate their role within the local community should be made. The analysis of their primary function should be extended to the identification and study of the additional services that food redistribution initiatives are providing to respond to emerging social needs. In order to reach such aims, future research should be devoted to explore the social impact hotspots identified through in-depth assessment and to develop methodological frameworks integrating also the economic and environmental aspects of food redistribution activities.
